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ABSTRACT
Purpose: Acquired brain injury (ABI) diminishes quality of life (QoL) of affected individuals and their fami-
lies. Fortunately, new multidimensional instruments such as the calidad de vida en da~no cerebral
(CAVIDACE) scale are available. However, differences in self- and proxy-reported QoL remain unclear.
Therefore, this study examined these differences and identified predictors of QoL among individuals
with ABI.
Materials and methods: This cross-sectional study comprised 393 adults with ABI (men: 60%; Mage ¼
54.65, SD ¼ 14.51). Self-, family-, and professional-reported QoL were assessed using the CAVIDACE scale.
Other personal and social variables were assessed as predictors of QoL.
Results: Professionals had the lowest QoL scores (M¼ 1.88, SD¼ 0.45), followed by family members
(M¼ 2.02, SD¼ 0.44) and individuals with ABI (M¼ 2.10, SD¼ 0.43). Significant differences were found for
almost all QoL domains, finding the highest correlations between family and professional proxy measures
(r¼ 0.63). Hierarchical regression analysis revealed that sociodemographic, clinical, rehabilitation, personal,
and social variables were significant predictors of QoL.
Conclusions: It is necessary to use both self- and proxy-report measures of QoL. Additionally, the identifi-
cation of the variables that impact QoL permits us to modify the interventions that are offered to these
individuals accordingly.

� IMPLICATIONS FOR REHABILITATION
� Acquired brain injury (ABI) causes significant levels of disability and affects several domains of func-

tioning, which in turn can adversely affect quality of life (QoL).
� QoL is a multidimensional construct that is affected by numerous factors: sociodemographic, clinical,

personal, social, etc; and also, with aspects related to the rehabilitation they receive after ABI.
� Rehabilitation programs should address the different domains of functioning that have been affected

by ABI.
� Based on research findings about the QoL’s predictors, modifications could be made in the rehabilita-

tion process; paying special attention to the depressive- and anosognosia process, as well as the
importance of promoting social support, community integration, and resilience.
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Introduction

Acquired brain injury (ABI) is defined as damage to the brain that
occurs after birth [1], which includes different diagnoses such as
traumatic brain injury (TBI), cerebrovascular accident (CVA), brain
tumor, anoxia, and infection. ABI can result in long-term disability,
including physical, cognitive, emotional, and psychosocial impair-
ments, limitations in activities of daily life, and restrictions in com-
munity participation [2]. Moreover, it can also result in inability to
return to work and financial problems [3]. According to data
released by the World Health Organization, ABI is the third lead-
ing cause of death and the most common cause of disability and
dependency among adults [4]. Currently, more than 400 000 indi-
viduals in Spain have ABI [5]. Because moderate or severe ABIs
often result in high disability, they have a significant impact on

quality of life (QoL) [6,7]. However, not all QoL domains appear to
be affected in the same manner. The effect is more significant on
domains that are related to autonomy and self-determination
than on those related to emotions [8].

Currently, the QoL of individuals with ABI is primarily defined
in terms of health-related outcomes (e.g., health-related QoL-
HRQoL). However, this approach may result in the exclusion of
other crucial domains of QoL (e.g., social inclusion, material well-
being, rights, and personal development). Hence, there is a need
for more comprehensive assessments of QoL that also measure
contextual factors [9], such as the QoL model proposed by
Schalock and Verdugo [10,11]. This model conceptualizes QoL as
a multidimensional phenomenon composed of the following
eight core domains: emotional well-being, physical well-being,
material well-being, self-determination, interpersonal relationships,
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social inclusion, personal development, and rights. These domains
are universal constituents of the construct of QoL, but individuals
differ in the value and importance that they ascribe to them.
Furthermore, these domains are influenced by both personal char-
acteristics and environmental factors. Thus, this conceptualization
encompasses both objective (i.e., associated with observable indi-
cators) and subjective (i.e., associated with the satisfaction

experience) components, which are assessed using culturally sen-
sitive indicators [12,13].

In order to improve the QoL of individuals with ABI, it is
important to use multidimensional assessments with good psy-
chometric properties to identify the factors that positively and
negatively affect QoL. Further knowledge of modifiable factors in
particular may facilitate the development and implementation of
targeted rehabilitation and support services for individuals
with ABI.

Specialized multidimensional scales with self-report and proxy
versions are currently available, such as the calidad de vida en
da~no cerebral (CAVIDACE; “quality of life in brain injury” in
English), which has been developed based on the QoL model pro-
posed by Schalock and Verdugo [14,15]. According to studies, it is
important to use self-report measures, whenever possible, to
more accurately determine QoL [16,17], allow individuals to
express their needs, objectives, and desires [12], and provide pro-
fessionals with valuable information for personal rehabilitation
process [18]. However, the use of self-report measures on individ-
uals with ABI should be pursued with caution and as a comple-
ment to proxy measures [19], because factors such as presence of
anosognosia and other major cognitive problems could affect its
results [20]. Furthermore, situations, such as global aphasia or
state of minimal consciousness, render it practically impossible for
the person with ABI to respond to self-report measures. Data
from proxy reports should also be taken with caution since a
majority of past studies have shown that there is no sufficiently
relevant correlation between proxy reports and self-reports
[20,21]. Moreover, higher levels of agreement have been found
for domains that are related to activities of daily living and phys-
ical well-being, while greater discrepancies have been found for
domains that pertain to social relationships and emotional well-
being [21–23]. Finally, we have to consider that the use of each
version has different objectives; self-reports are used for develop-
ment of person-centered programs, while proxies are for program
evaluation, improvement of quality of services, and evaluation of
organizational services [17].

Past studies have identified the factors that affect QoL of indi-
viduals with ABI using measures of HRQoL [24–30]. These factors
can be classified into sociodemographic characteristics, clinical
variables, treatment modalities, personal factors, and social and
familial factors.

Many sociodemographic characteristics, such as gender, age,
educational level, and marital status can affect QoL. For example,
some evidence suggest that women experience lower QoL levels
than men [31,32], while other studies found no significant gender
differences [24,33,34]. Moreover, QoL seems to decrease with age
[24–26,34]; however, this is not absolute since some studies, such
as the one conducted by Weber et al. [27], found that older
adults reported better QoL. Similarly, those with higher educa-
tional level are found to report better QoL than those with lower
educational level [24,28], but other studies have yielded inconsist-
ent results [24,29,35]. Finally, marital status has also been found
to affect QoL, whereby individuals with ABI who are married or in
a relationship reported better QoL [33].

Many variables that are associated with ABI and its consequen-
ces, such as severity of ABI [32,34,36], degree of dependency
[37,38], and somatic deficits [28] negatively affect QoL. Moreover,
factors such as time since injury and rehabilitation process also
influence QoL; however, pertinent studies have yielded contradict-
ory results. For example, some studies have found that QoL
improves over time [30,34], whereas others have shown the
opposite [36,39]. Furthermore, cognitive rehabilitation processes

Table 1. Sociodemographic-, clinical-, personal-, and social characteristics of the
ABI sample (N¼ 345).

Frequency (%)

Age (years) (n¼ 341)
�50 122 (35.8%)
>50 219 (64.2%)

Educational level (n ¼ 324)
Without education/none 26 (8%)
Primary education 99 (30.6%)
Secondary education 102 (31.5%)
Higher education 97 (29.9%)

Type of home (n¼ 217)
Independent flat 27 (12.4%)
Residential center 33 (15.2%)
Family home/sheltered flat 157 (72.4%)

Level support (n¼ 316)
Intermittent 40 (12.7%)
Limited 34 (10.8%)
Extensive 85 (26.9%)
Generalized 157 (49.7%)

Degree of dependency (n ¼ 236)
Grade I moderate dependency 35 (14.8%)
Grade II severe dependency 94 (39.8%)
Grade III major dependency 107 (45.3%)

Time since injury (years) (n¼ 319)
�1.5 57(17.9%)
2–4 94(29.5%)
4.5–9.5 88(27.6%)
�10 80(25.1%)

Location of the injury (n¼ 312)
One hemisphere 219 (70.2%)
Both hemispheres 93 (29.8%)

Etiology of the injury (n¼ 334)
Cerebrovascular accident 209 (62.6%)
Traumatic brain injury 77 (23.1%)
Cerebral anoxia 11 (3.3%)
Cerebral tumours 14 (4.2%)
Infection diseases 8 (2.4%)
Other 15 (4.5%)

Current health conditions
Physical disability 298 (86.4%)
Cognitive deficit 272 (78.8%)
Sensory disability 173 (50.1%)
Language and communication 157 (45.5%)
Mental health problems/emotional disorder 110 (31.9%)
Behavioural problems 102 (29.6%)
Associated chronic pain 60 (15.4%)
Epilepsy 55 (15.9%)
Others 10 (2.9%)

Rehabilitation activities (number) (n ¼ 322)
�5 104 (32.3%)
6–8 71 (22%)
9–11 86 (26.7%)
>12 61 (18.9%)

Self-awareness (n ¼ 214)
Mean (SD) 10.32 (16.68)

Depression (n ¼ 320)
Mean (SD) 7.47 (5.90)

Resilience (n ¼ 302)
Mean (SD) 65.45 (17)

Social support (n ¼ 326)
Mean (SD) 2.10 (.98)

Satisfaction with social support (n ¼ 283)
Mean (SD) 5.07 (1.13)

Community integration (n ¼ 308)
Mean (SD) 9.56 (4.25)
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are known to improve QoL [40]. Lastly, other factors, such as ABI
etiology (traumatic or non-traumatic), do not determine QoL lev-
els [38,41].

Numerous personal variables such as depression
[24,28,29,31,32,37,42–44] and anxiety [28,37,43] can negatively
influence QoL. Therefore, personal protective factors, such as
resilience [45] and adaptive coping styles (e.g., problem-solving
and support-seeking behaviors), should be nurtured to improve
QoL [7,46,47]. Other factors, such as lack of self-awareness or ano-
sognosia, have also been found to have an effect on QoL, but the
direction of this influence remains unclear. Formisano et al. [20]
found that anosognosia is positively correlated with QoL, while
other studies have shown the opposite: worse QoL is associated
with higher levels of agnosognosia [42,47].

Insufficient social support after an ABI could adversely affect
QoL [32,48]. Different studies have concluded that it is important
to examine the contributions of social support, support satisfac-
tion [35,46], level of participation, and community integration to
QoL [24,37,38,49]. Moreover, employment has important positive
effects on QoL [8,21,24,31] in relation to participation and com-
munity integration. In fact, past findings suggest that pre-ABI
employment is also associated with better QoL after injury [8,50].
Despite this, the rate of return to employment of individuals with
ABI in Spain is alarmingly low (i.e., approximately 20%) [3,51].

Given the importance of detailed assessment of QoL and
examination of the factors that are likely to influence it for indi-
viduals with ABI, the following objectives of the present study
were formulated:
1. To identify the factors that have the strongest relationship

with QoL using a multidimensional model of the construct.
2. To analyze the possible sources of biases that can influence

the measurement of QoL by examining differences in QoL
across different reporters (i.e., professionals, family members,
and individuals with ABI).

Materials and methods

Participants

Data were collected from a snowball sample of 393 individuals
with ABI who were users of the services of 26 specialized centers
in Spain. The inclusion criteria were as follows: (a) had experi-
enced ABI; (b) is 16 years or older at the time of evaluation; (c) is
currently being treated at a specific center for individuals with
ABI, and (d) signed an informed consent form.

The participants’ ages ranged between 18 and 91 years
(M¼ 54.83, SD¼ 14.91), and more than half of the participants
were men (61%). Moreover, more than half of the participants
were married or cohabitating with a partner (52.8%), while the
rest were either single, separated, or window(er). They received
attention in a day center (41.2%) or a rehabilitation center
(58.8%). A majority of the participants (90%), including those who
had been employed or studied before the injury (employment
rate before ABI ¼ 66%), were unemployed at the time of assess-
ment (i.e., after injury). The main causes of ABI were CVA (62.6%)
and TBI (23.1%), and the average time since injury was 7 years
(M¼ 7.28, SD¼ 7.03, range ¼ 0.5–47.5). A high percentage of ABI
participants (37.4%) had more than five simultaneous health con-
ditions. For more information, see Table 1.

Professionals, family members, and individuals with ABI
responded to measures of QoL. In addition, individuals with ABI
completed a series of complementary questionnaires that
assessed emotional function, activities of daily living, and commu-
nity participation. To be eligible for inclusion, the professionals

and family members had to have known the individual with ABI
for extended periods of time (minimum of 3months) and inter-
acted with them across different contexts. Similar to individuals
with ABI, the inclusion criteria was the ability to understand and
respond to different questions. Using clinical criteria, the profes-
sionals determined whether a given individual with ABI would be
able to participate in the study. The exclusion criteria were as fol-
lows: (a) was in a state of coma or had minimum consciousness,
(b) had global aphasia, or (c) could not understand or answer
most questions even with appropriate help. Only 345 of 393
potential participants with ABI were able to respond to self-report
instruments. The proxy versions were administered to almost 500
informants (147 professionals and 343 family members). The pro-
fessionals (women: 79%) were primarily neuropsychologists (24%),
occupational therapists (20%), and physiotherapists (19%). About
76% said they had contact several times per week with the eval-
uated person, compared to 24% who saw the person only once a
week or less. As for the family members, they were primarily part-
ners (50%) and parents (28%), and distributed in the category of
women (68%). Almost 95% saw their relatives several times
per week.

Instruments

CAVIDACE scale
The CAVIDACE scale has been specifically designed to measure
the QoL of adults with ABI using the responses of an external
observer who knows the affected individual well [52]. It consists
of 64 items that assess the eight domains (i.e., eight items per
domain) that are subsumed by Schalock and Verdugo’s QoL
model [10,11]. Responses are recorded on a four-point frequency
scale: 0¼ never, 1¼ sometimes, 2¼ frequently, and 3¼ always. The
instrument includes negatively worded items, which were
reversed before summing the scores for each domain. These dir-
ect scores are transformed into standard scores, which in turn can
be used to generate a QoL profile, percentiles, and a global index.
The scale also assesses a wide range of sociodemographic, clinical,
and informant characteristics. It has demonstrated very good reli-
ability and validity: QoL is composed of eight intercorrelated first-
order domains (CFI ¼ 0.890, RMSEA ¼ 0.065, SRMR ¼ 0.071). The
internal consistency was good or excellent for the eight domains
(ordinal alpha ranging from 0.77 to 0.93), while the inter-rater reli-
ability was very high (0.97) [14].

The self-report version of the CAVIDACE scale is an adaptation
of the original scale, and it is to be completed by individuals with
ABI. It consists of 40 items that also assess the eight domains (i.e.,
five items per domain) of Schalock and Verdugo’s QoL model
using the same frequency rating scale [15]. It yields the same
indexes and scores as the original scale. Its psychometric proper-
ties are good and comparable to those of the original scale: QoL
is composed of eight first-order intercorrelated domains (CFI¼
0.891, RMSEA ¼ 0.050, TLI¼ 0.881), and the internal consistency
was adequate in seven of the eight domains (x¼ 0.66.–0.87) [15].
Both versions of the scale (in English) are included in
Supplementary Appendix A.

Checklist of participation in rehabilitation activities
The Spanish Federation has developed a checklist that can be
used to assess whether individuals with ABI participate in rehabili-
tation activities. This list assesses participation in activities that
involve the following: general medicine and nursing, physical
medicine and rehabilitation, legal advice, psychological/psychiatric
care, speech and communication rehabilitation, cognitive and
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behavioral rehabilitation, community integration activities, leisure
activities, vocational training, training programs on the basic and
instrumental activities of daily living, home help service, animal
therapy, dining, sports and physical activity, occupational work-
shops, adapted transportation, and support services for family
members. Individuals with ABI are required to indicate whether
they have participated in each of these activities. One point was
given for each activity participated, obtaining an index that
ranged from 0 to 17 points. Those who provided affirmative
responses are required to indicate the center in which they had
participated, the number of weekly hours spent, and the specific
activities that they had undertaken.

Patient health questionnaire
The Patient Health Questionnaire (PHQ-9), which consists of 9
items, assesses depression in accordance with the Diagnostic and
Statistical Manual of Mental Disorders, Fourth (DSM-IV) criteria
[53]. Total scores ranged from 0 to 27, with higher scores indicat-
ing more severe depression. The PHQ-9 has been validated
among individuals with ABI [54] and within Spanish samples [55];
it has demonstrated good psychometric properties across both
samples. This questionnaire assesses depression according to the
updated DSM-V criteria [56].

Patient competency rating scale
The original version of the Patient Competency Rating Scale
(PCRS), which was published in 1986, consists of 30 items that
assess the competency to perform different daily life tasks [57].
Individuals with ABI are required to indicate the extent to which
it is difficult for them to perform the task that has been described
in each item. Their responses can be compared to those of a fam-
ily member or professional. In this study, we compared the
responses of individuals with ABI and professionals. Wider discrep-
ancies between the two sets of responses indicate poor self-
awareness. Specifically, the total scores of discrepancy can be
interpreted as follows: < 28¼ low lack of self-awareness,
28–51¼moderate lack of self-awareness, and > 51¼ severe lack of
self-awareness [57]. Both the Spanish [58] and English [57] versions
of this scale have strong psychometric properties.

Community integration questionnaire
The Community Integration Questionnaire is a 15-item measure of
perceived community integration of individuals with ABI [59].
Total scores ranged from 0 to 29. It consists of three domains:
home integration, social integration, and productive activities.
Higher scores indicate greater integration and fewer restrictions
on participation. Good psychometric properties have been dem-
onstrated by its Spanish version [60]. Sander et al. [61] revised
this assessment by eliminating two items (i.e., items 4 and 10)
with ambiguous meanings; we used this shortened version in
this study.

Connor-Davidson resilience scale
The Connor-Davidson Resilience Scale is a 25-item measure of
resilience [62] that has been used to assess samples with a wide
range of conditions, including ABI [63]. Total scores, which can be
calculated by summing the individual items, can range from 0 to
100, with higher scores indicating greater resilience. This assess-
ment has demonstrated excellent psychometric properties [62].

Social support questionnaire-6
The Social Support Questionnaire-6 (SSQ6) is an abbreviated ver-
sion of the Social Support Questionnaire [64]. Individuals with ABI

are required to respond to each item by (a) indicating the num-
ber of individuals who are available to provide them with support
across six areas and (b) rate their level of social support satisfac-
tion. SSQ6 has been used with individuals with ABI and has gen-
erally demonstrated good psychometric properties [65]. Social
support and social support satisfaction scores ranged from 0 to 6
and 1 to 6, respectively.

Procedure

Professionals and participating centers were primarily recruited
through emails and telephone calls. First, we contacted the cen-
ters that had participated in the study in which the CAVIDACE
scale was constructed and validated. On numerous occasions,
these professionals facilitated liaisons with other centers, thereby
resulting in snowball sampling. Second, in order to recruit a larger
sample, information about the study was (a) disseminated
through conferences and (b) posted on the university’s website.

Once a center expressed interest in participating in the study,
one member of the research team visited the collaborating center
and provided them with all the necessary information about the
study (e.g., instruction manual, detailed explanation of the study,
and characteristics of the theoretical model of QoL). In each cen-
ter, a research assistant was trained to oversee the administration
of the CAVIDACE scale and other complementary tests. In order
to participate in the study, participants had to meet the estab-
lished inclusion criteria, and when the number of participants
exceeded the possibilities of participation of the center, it was the
research assistant who randomly selected participants. All the par-
ticipating centers were informed that participants could complete
either an online or paper-and-pencil version of the assessments.
Based on considerations of the limitations of individuals with ABI
and their family members, all the centers opted for the pen-and-
paper version of the assessments (n¼ 26). Accordingly, printed
copies of the assessments were sent to participating centers.

Subsequently, the research assistants contacted individuals
with ABI and their family members to inform them about the
study, obtain their informed consent, and send them the scales
that they were required to complete. Once this process had been
completed, they were required to return the documents to the
research team. We maintained regular contact with them through
email and telephone calls to communicate important information
and clarify any questions. This phase of data collection spanned
from November 2017 to November 2018.

This study was approved by the Bioethics Committee of the
University of Salamanca (No: 20189990014185/Record: 2018/
REGSAL-1931). Written informed consent was obtained from both
participants with ABI and their family members. With regard to
legally incapacitated individuals, informed consent was obtained
from their legal representatives. Personal and clinical data were
collected, stored, and protected in accordance with the Organic
Law 15/1999 of 23 December on the Protection of Personal Data
to maintain confidentiality and the anonymity of the participants.

Statistical analyses

The domain scores of the proxy and self-report versions of the
CAVIDACE scale ranged from 0 to 24 and 0 to 15, respectively.
We used the mean scores of the items of each domain and all
the items to arrive at the total score, which we then used to com-
pare the different versions of the scale.

We conducted bivariate correlational analysis (i.e., Pearson’s
correlation in the continuous and categorical dichotomous
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variables and Spearman’s in the ordinal variables) to examine the
relationships between the total QoL and domain scores of the
professionals, individuals with ABI, and their family members,
including the other aforementioned variables. In the case of nom-
inal categorical variables with more than two levels (i.e., type of
home), ANOVA and Tukey’s post-hoc tests were performed. The
study variables were classified into five categories: sociodemo-
graphic, clinical, rehabilitation, personal, and social variables.

To identify the predictive impact on the dependent variables
(i.e., total QoL and eight domain scores for the three groups of
reporters: professionals, individuals with ABI, and family mem-
bers), 27 hierarchical multiple regression analyses were conducted
with the following five groups of independent variables: step
1¼ sociodemographic (i.e., age, gender, civil status, educational
level, prior employment status, type of home, and type of center
attention), step 2¼ clinical (i.e., level of support, degree of
dependency, time since injury, location and etiology of the injury,
and comorbidity, which was defined as the number of health con-
ditions), step 3¼ rehabilitation (i.e., number of activities), step
4¼personal (i.e., self-awareness, depression, and resilience), and
step 5¼ social (i.e., social support, social support satisfaction, and
community integration). Variables that cannot be modified were
introduced in the sociodemographic and clinical groups, while
those that can be intervened were introduced in the rehabilita-
tion, personal, and social groups. The variables of each group that
were significant in the bivariable correlation analysis were
included in the initial model (i.e., the enter method). Factors with
a p< 0.10 were retained. Once potential predictors were identi-
fied, the model was built using the forward method [41]. All the
variables fulfilled the assumptions of homoscedasticity, normality,
and multicollinearity (rs < 0.70) across all the 27 models. A sum-
mary of the results of all models is presented as R2 adjusted. R2

was interpreted according to Cohen’s (1988) guidelines (i.e.,
0.02¼ small; 0.13¼medium; 0.26¼ large) [66]. We selected those
regression models with large values of R2 (R2 > 0.26), with the
exception of the total professional score, which, despite having a
value of 0.25, were also selected given its interest. The variables
of the last step of these models were included, represented by
the standardized beta values, the change in adjusted R2 values in
each step, and the total adjusted R2.

We examined the level of agreement between professional-,
self-, and family reported QoL. Accordingly, we conducted bivari-
ate correlational analysis to examine the relationships between
the two sets of total QoL and domain scores and one-way
between-groups ANOVA. The assumptions of normality and
homoscedasticity were verified. In case of a significant result,
Tukey’s post-hoc test was used to explore which means differed.
Effect sizes were analyzed using eta-squared (g2).

All the data were analyzed using Statistical Package for the
Social Sciences (SPSS) version 21.0, and the results were

considered significant if the p-value was <0.01. Bonferroni adjust-
ment was used in the corresponding analyses.

Results

The total QoL scores were normally distributed. The range of
scores was 0.61–2.95 among professionals (Mprofessional ¼ 1.88,
SD¼ 0.45), 0.70–2.93 among family members (Mfamily ¼ 2.02,
SD¼ 0.44), and 0.77–2.95 among individuals with ABI (MABI ¼
2.10, SD¼ 0.43).The domains with the highest means were mater-
ial well-being (range 2.32–2.54 between reporters) and rights
(range 2.29–2.45), whereas the lowest means were for personal
development (range 1.42–1.84) and social inclusion (range
1.60–1.74) These descriptive results are presented in Table 2.

Group comparisons revealed that the lowest QoL scores were
obtained by professionals, followed by family members. This was
the case for both the total and all domain scores, except material
well-being, physical well-being, and rights; in these domains, the
highest scores were for family members.

Factors related to QoL: correlational analyses

Table 3 presents the correlations that appeared between the
study variables and the three sets of QoL scores (i.e., those of pro-
fessionals, family members, and individuals with ABI). With regard
to sociodemographic variables, positive correlation coefficients
were found for educational level and type of center, while nega-
tive correlation coefficients appeared for age, civil status, prior
employment, and type of home. Among the clinical variables,
level of support, degree of dependency, time since injury, location
of the injury, and comorbidity were negatively correlated with
QoL, whereas the etiology of the injury was positively related to
it. The number of rehabilitation activities that individuals with ABI
had participated in was negatively correlated with QoL. With
regard to personal variables, negative correlation coefficients were
found for self-awareness and depression, while positive correl-
ation coefficients appeared for resilience. Finally, all the social var-
iables (i.e., social support, social support satisfaction, and
community integration) were positively correlated with QoL. Thus,
a higher level of QoL appeared for individuals with ABI with the
following characteristics: younger, married or cohabitating with a
partner, with a higher educational level, employed or students
before the injury, received treatment at a rehabilitation center,
with fewer support needs, a low dependency level, a recent and
non-traumatic ABI, lesion located in a single cerebral hemisphere,
and low comorbidity; participation in fewer rehabilitation activ-
ities; low levels of depression, and anosognosia; and high levels
of resilience, social support, social support satisfaction, and com-
munity integration. Finally, with respect to gender differences, dif-
ferent patterns of results were found across the different

Table 2. Descriptive statistics of QoL by domains and by respondents.

Domains
Professional (n¼ 389)

M (SD)
Family member (n¼ 353)

M (SD)
ABI’s person (n¼ 340)

M (SD)

Emotional well-being 1.90 (0.54) 1.96 (0.54) 2.11 (0.61)
Interpersonal relationships 1.68 (0.65) 1.90 (0.70) 2.03 (0.74)
Material well-being 2.32 (0.57) 2.54 (0.50) 2.41 (0.60)
Personal development 1.42 (0.63) 1.61 (0.65) 1.84 (0.65)
Physical well-being 2.06 (0.52) 2.18 (0.54) 2.14 (0.62)
Self-determination 1.78 (0.82) 1.85 (0.80) 2.02 (0.75)
Social inclusion 1.60 (0.70) 1.68 (0.75) 1.74 (0.81)
Rights 2.29 (0.54) 2.45 (0.46) 2.43 (0.52)
Total 1.88 (0.45) 2.02 (0.44) 2.10 (0.43)
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Table 3. Correlations for the variables predicting QoL for professionals, family members and ABI’s persons.

Domains

Predictors Respondent
Emotional
well-being

Interpersonal
relationships

Material
well-being

Personal
development

Physical
well-being

Self-
determination

Social
Inclusion Rights Total

Sociodemographic variables
Age (years) Professional –0.18��
1: �50 ABI’s person –0.15��
2: >50 Family –0.16��

Gender Professional
1: Female ABI’s person –0.16��
2: Male Family

Civil status Professional –0.16��
1: Married/cohabitating ABI’s person
2: Single/separated/divorced/widow(er) Family

Educational level Professional 0.15�� 0.20��� 0.19��� 0.19��� 0.15�� 0.20���
1: Without education/none ABI’s person 0.18�� 0.20���
2: Primary education Family 0.17��
3: Secondary education
4: Higher education

Prior employment status Professional –0.14��
1: Employed/student ABI’s person –0.19�� –0.19�� –0.18��
2: Not active/unemployed Family –0.16�� –0.14��

Type of center Professional 0.19�� 0.34��� 0.25��� 0.37��� 0.45��� 0.18�� 0.33��� 0.38���
1: Day center ABI’s person 0.20�� 0.13�� 0.17��
2: Rehabilitation center Family 0.26��� 0.28�� 0.19�� 0.38��� 0.41��� 0.22��� 0.35���

Clinical variables
Level of support Professional –0.26��� –0.29��� –0.22��� –0.23���
1: Intermittent ABI’s person –0.21��� –0.15��
2: Limited Family –0.23��� –0.25��� –0.16��
3: Extensive
4: Pervasive

Degree of dependency Professional –0.19�� –0.19�� –0.16�� –0.32��� –0.34��� –0.22��� –0.23��� –0.30���
1: Grade I moderate dependency
2: Grade II severe dependency ABI’s person –0.27���
3: Grade III major dependency Family –0.18�� –0.27��� 0.19�� –0.31�� –0.17�� –0.16�� –0.21��

Time since injury (years) Professional –0.18��� –0.21��� –0.24��� –0.17�� –0.17��
1: �1.5 ABI’s person –0.18�� –0.16��
2: 2–4 Family –0.15�� –0.19�� –0.23��� –0.26��� ––0.18��
3: 4.5–9.5
4: �10

Location of the injury Professional –0.14�� –0.22��� –0.28��� –0.20���
1: One hemisphere ABI’s person
2: Both hemispheres Family –0.19�� –0.17�� 0.16�� –0.24��� –0.15��

Etiology of the injury Professional 0.15�� 0.18���
1: Traumatic ABI’s person
2: Non traumatic Family 0.15�� 0. 0.17��

Comorbidity Professional –0.18�� –0.20��� –0.25��� –0.27��� –0.18��� –0.23���
1: �5 ABI’s person –0.15�� –0.20��� –0.20��� –0.20��
2: >5 Family –0.14�� –0.26��� –0.21�� –0.14�� –0.19���

Rehabilitation variables
Activities (number) Professional –0.23��� –0.25��� –0.17��
1: �5
2: 6–8 ABI’s person –0.20���
3: 9–11 Family –0.15�� –0.25��� –0.20�� –0.18��
4: >12

Personal variables
Self-awareness Professional –0.19�� –0.20�� –0.21��� 0.24��� –0.22�� –0.23���

ABI’s person
Family –0.18��

Depression Professional –0.27��� –0.19�� –0.15�� –0.19���
ABI’s person –0.43��� –0.24��� –0.22��� –0.16�� –0.28���
Family –0.18�� –0.15�� –0.16�� –0.16��

Resilience Professional 0.28��� 0.18�� 0.15�� 0.23��� 0.15�� 0.21��� 0.23��� 0.28���
ABI’s person 0.36��� 0.23��� 0.41��� 0.18�� 0.24��� 0.26��� 0.17�� 0.39���
Family 0.21��� 0.26��� 0.25��� 0.27��� 0.27��� 0.18�� 0.31���

Social variables
Social support Professional 0.20��� 0.14�� 0.22��� 0.18��

ABI’s person 0.29��� 0.23��� 0.15�� 0.21��� 0.24���
Family 0.23�� 0.24�� 0.16�� 0.18�� 0.20��� 0.24���

Satisfaction with social support Professional 0.18�� 0.21��� 0.19�� 0.20���
ABI’s person 0.32��� 0.25��� 0.17�� 0.21�� 0.17�� 0.28��� 0.33���
Family 0.19�� 0.22��� 0.23�� 0.20�� 0.25���

Community integration Professional 0.17�� 0.32��� 0.17�� 0.35��� 0.46��� 0.35��� 0.29��� 0.39���
ABI’s person 0.36��� 0.24��� 0.33��� 0.41��� 0.28��� 0.39���
Family 0.25��� 0.21��� 0.32��� 0.37��� 0.26��� 0.29��� 0.32���

��p< 0.01, ���p< 0.001.
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domains. Specifically, in emotional well-being and material well-
being, men obtained lower QoL scores than women. However,
men obtained higher scores in self-determination than women.

For the variable type home, we found significant results in the
proxy reports (i,e., professional and family) for personal develop-
ment (F2,237 ¼ 12.51, p< 0.001, g2 ¼ 0.10; F2,220 ¼ 11.48,
p< 0.001, g2 ¼ 0.09, respectively) and self-determination domain
(F2,236 ¼ 15.83, p< 0.001, g2 ¼ 0.12; F2,219 ¼ 14.50, p< 0.001, g2 ¼
0.12, respectively). In all cases, post-hoc tests showed significantly
better QoL levels in the group living in an independent flat com-
pared to those living in a residential center or with their families.

Predictors of QoL: multivariate analysis

Twenty-seven hierarchical multiple linear regression models were
analyzed to identify the predictors of self-, professional-, and fam-
ily-reported QoL (i.e., total and domain scores) and ascertain the
percentage of variance in QoL that are attributable to the predic-
tors. The results of the regression analyses are presented in
Table 4.

The adjusted R2 values, expressed as percentages, for the pre-
dictors of total QoL scores were 25% (professionals), 33% (individ-
uals with ABI), and 28% (family members). Analysis of the
responses provided by professionals revealed that one sociode-
mographic variable (i.e., type of center; b¼ 0.31, p ¼ < 0.001)
and another clinical (i.e., dependency level; b ¼ �0.26, p< 0.001)
variable, as well as two social factors (i.e., community integration;
b¼ 0.16, p¼ 0.020 and social support satisfaction; b¼ 0.15,
p¼ 0.031) were the main predictors of total QoL scores. Analysis
of the responses that had been provided by individuals with ABI
revealed that resilience (b¼ 0.22, p< 0.001), depression (b ¼
�0.13, p¼ 0.035), community integration (b¼ 0.28, p< 0.001), and
social support satisfaction (b¼ 0.28, p< 0.001) were the most
important predictors of QoL. Finally, analysis of the data that
were collected from family members revealed that QoL was pre-
dicted by five variables: type of center (b¼ 0.24, p< 0.001), num-
ber of rehabilitation activities (b ¼ �0.20, p¼ 0.002), resilience
(b¼ 0.27, p< 0.001), social support (b¼ 0.15, p¼ 0.017), and social
support satisfaction (b¼ 0.14, p¼ 0.025).

The highest and significantly adjusted R2 values were found
for the domains of self-determination and personal development
(R2 > 0.26), while the lowest was for physical well-being (R2 <

0.10). Complete hierarchical regression models of dependent vari-
ables with large R2 values are shown in Table 5. High adjusted R2

values appeared in community integration (i.e., social variables)
for the self-determination domain across all the three groups of
reporters: professionals (b¼ 0.30, p< 0.001), individuals with ABI
(b¼ 0.30, p< 0.001), and family members (b¼ 0.26, p< 0.001). The
type of center was the only significant factor in sociodemographic
variables for professional- and family-reported self-determination
(b¼ 0.32, p< 0.001; b¼ 0.30, p< 0.001, respectively). Clinical varia-
bles were important explanatory variables for professional- and
family-reported self-determination, specifically, the location of the

injury (b ¼ �0.22, p< 0.001; b ¼ �0.17, p¼ 0.005, respectively)
and support level (b ¼ �0.20, p< 0.001; b ¼ �0.18, p¼ 0.002,
respectively). Similarly, dependency and time since injury were
significant predictors of self-reported self-determination among
individuals with ABI (b ¼ �0.25, p< 0.001; b ¼ �0.14, p¼ 0.029,
respectively). Finally, silience (i.e., personal variables) predicted
family- and self-reported self-determination (b¼ 0.14, p¼ 0.019;
b¼ 0.16, p¼ 0.020, respectively).

Regarding personal development, one of the most important
groups of predictors was clinical and sociodemographic variables.
In the first group, support level (b ¼ �0.25, p< 0.001; b ¼ �0.16,
p¼ 0.005) predicted professional- and self-reported, respectively,
and comorbidity (b ¼ �0.18, p¼ 0.002; b ¼ �0.23, p¼ 0.022) pre-
dicted professional- and family reported, respectively. In sociode-
mographic variables, we again found that the most significant
predictor was type of center. Other significant predictors were
community integration (i.e., social variables) for professional, self-,
and family reported personal development (b¼ 0.19, p ¼ 0.012;
b¼ 0.21, p< 0.001; b¼ 0.18, p¼ 0.002, respectively). However,
resilience (i.e., personal variables) was the main predictor
(b¼ 0.33, p< 0.001) of self-reported personal development and an
important factor in the family reported evaluation
(b¼ 0.19, p¼ 0.001).

CAVIDACE scale scores: differences between participants

Table 6 presents the correlations that were found among profes-
sional-, family-, and self-reported QoL; there were significant cor-
relations between all pairs of scores. The strongest correlations
were between professional- and family reported self-determin-
ation (r¼ 0.77) and personal development (r¼ 0.64), while the
weakest correlation was between professional- and self-reported
rights (r¼ 0.29) and family- and self-reported rights (r¼ 0.17).
With regard to total scores, the higher correlation that appeared
between professional and family member QoL (r¼ 0.63) was
stronger than the correlation between professional- and self-
reported QoL (r¼ 0.52) and between family- and self-reported
QoL (r¼ 0.50).

We found significant differences in professional-, family-, and
self-reported emotional well-being (between professionals and
individuals with ABI, and between family members and individuals
with ABI), interpersonal relationships (between professionals and
family members, and between professionals and individuals with
ABI), material well-being (between professionals and family mem-
bers, and between family members and individuals with ABI), per-
sonal development (all comparisons), self-determination (between
professionals and individuals with ABI), rights (between professio-
nals and family members), and total QoL (between professionals
and family members, and between professionals and individuals
with ABI). Table 7 shows the results of ANOVA with Bonferroni
adjustment, g2 values, and post-hoc analyses.

Table 4. Hierarchical regression analysis of variables predicting QoL for the three respondents (resume of R2 adjusted scores).

Respondent

Dependent variable

Emotional
well-being

Interpersonal
relationships

Material
well-being

Personal
development

Physical
well-being

Self-
determination Social inclusion Rights Total

Professional 0.18��� 0.21��� 0.12��� 0.38��� 0.03�� 0.40��� 0.15��� 0.22��� 0.25���
ABI’s person 0.23��� 0.32��� 0.17��� 0.33��� 0.07��� 0.29��� 0.14��� 0.11��� 0.33���
Family member 0.18��� 0.22��� 0.06�� 0.28��� 0.04�� 0.34��� 0.12��� 0.13��� 0.28���
Total R2 adjusted scores are presented.��p< 0.01, ���p< 0.001.
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Discussion

In this study, the self-report and proxy versions of the newly
developed CAVIDACE scale were used to measure the QoL of a
large sample of adults with ABI. Individuals with ABI, family mem-
bers, and professionals completed the assessments. We analyzed
the differences in the responses that were provided by the three
groups to identify possible sources of measurement bias. We also
explored the associations between QoL and different factors that
are likely to influence QoL and identified the predictors of QoL
among the three groups of participants.

The descriptive results by domains showed that rights and
material well-being had the highest values, while personal devel-
opment and social inclusion had the lowest values. These results
are consistent with past findings that have been reported for indi-
viduals with ABI [41], and similar to those obtained using samples
of individuals with other conditions [67]. These results underscore
the importance of promoting community integration and cogni-
tive abilities among individuals with ABI.

The indices that regression analysis yielded tended to be
higher for self-reported QoL. The fact that complementary tests
are completed by individuals with ABI may favor the best results
found in the regression analyses. In addition, strong predictive
relationships were found for specific domains (e.g., self-determin-
ation and personal development), while weak predictive relation-
ships were found for other domains (e.g., physical well-being),
irrespective of whether professional-, self-, or family- reported QoL
were analyzed. The strongest and weakest predictive relationships
that were identified through regression analysis in the different
domains corresponded to the highest and lowest omega coeffi-
cients in the validation study. This applies to both versions of the
CAVIDACE scale [14,15] for the different respondents. Therefore,
the weak predictive relationships that appeared for the physical
well-being domain may be attributable to the poor functioning of

the corresponding scale items. Another possible explanation per-
tains to the fact that the variables examined in this study were
more closely related to psychosocial processes than to phys-
ical ones.

Past findings have yielded contradictory findings about the
effects of sociodemographic variables on QoL. Nevertheless, they
had important effects on the QoL of individuals with ABI in this
study. These findings have practical implications because they can
be used to target rehabilitation interventions for those who are
likely to experience worse outcomes. In fact, statistically signifi-
cant differences were found for several sociodemographic varia-
bles. Moreover, the effects of the following factors are particularly
noteworthy: educational level and the type of center where peo-
ple with ABI received attention. First, a higher educational level
was associated with better QoL, and this finding may be attribut-
able to greater opportunities for employment and economic
resources that are afforded by a higher educational level
[21,24,28,41]; however, there is a lack of consensus about the rela-
tionship between educational level and QoL [29,35]. Similarly,
employment prior to injury was a significant predictor of better
QoL after injury [41]. Second, individuals with ABI who were being
treated at a rehabilitation center reported better QoL than those
who were being treated at a day center. This may be the case
because rehabilitation centers offer access to a wider range of
personal and material resources. Furthermore, the range of dis-
ability and dependency levels tends to be wider (including mild
levels) among those who are treated at rehabilitation centers
than among those who are treated at day centers (who typically
have more severe ABI). With regard to gender, inconsistent find-
ings appeared for different domains; across a majority of the
domains, QoL was higher among men [31], but on some domains
(e.g., self-determination), women obtained higher scores.

Some clinical variables (e.g., dependency level, support needs,
time since injury, location of the injury, and comorbidity) were
statistically significant predictors of QoL. On the one hand, ABIs
that entail a higher degree of dependency and more support
needs [41,68] were associated with poor QoL. Decision-making
abilities, the capacity to act independently, and participation in
inclusive settings tended to be poorer among individuals with ABI
who had high dependency levels. On the other hand, individuals
for whom the time since injury was longer reported poorer QoL
than those who had sustained an injury recently [36,39,41]; how-
ever, the results of some studies are indicative of an opposite
trend [34]. Factors such as the stabilization of symptoms or aging
may have influenced our results. Those with bilateral brain
involvement have been found to report poorer QoL than those
with only a unilateral lesion [41], which correlates directly with
greater quantity and severity of the ABI’s sequelae. Fourth, a
higher number of moderately severe symptoms (comorbidities)
after an ABI was associated with poor QoL [69]. Clinical factors,
such as the etiology of ABI, have shown little significant effect on

Table 6. Correlations in the different domains by respondents.

Domains Professional-Family member Professional- ABIs Family member-ABIs

Emotional well-being 0.53��� 0.48��� 0.37���
Interpersonal relationships 0.52��� 0.48��� 0.49���
Material well-being 0.46��� 0.36��� 0.29���
Personal development 0.64��� 0.44��� 0.43���
Physical well-being 0.29��� 0.30��� 0.36���
Self-determination 0.77��� 0.58��� 0.59���
Social inclusion 0.48��� 0.49��� 0.39���
Rights 0.37��� 0.29��� 0.17��
Total 0.63��� 0.52��� 0.50���
���p< 0.001.

Table 7. ANOVA, g2, and Tukey post-hoc test for the evaluations of QoL’s levels.

Domain Sig g2 Post-hoc Sig

Emotional well-being <0.001 0.055 Professional – ABI’s person <0.001
Family member- ABI’s person 0.001

Interpersonal
Relationships

<0.001 0.086 Professional- Family member <0.001
Professional- ABI’s person <0.001

Material well-being <0.001 0.064 Professional- Family member <0.001
Family member- ABI’s person <0.001

Personal
development

<0.001 0.148 Professional- Family member <0.001
Professional – ABI’s person <0.001
Family member- ABI’s person <0.001

Physical well-being ns 0.016
Self-determination 0.001 0.021 Professional- ABI’s person 0.003
Social Inclusion ns 0.005
Rights 0.001 0.031 Professional- Family member <0.001
Total <0.001 0.086 Professional- Family member <0.001

Professional – ABI’s person <0.001

QUALITY OF LIFE IN ACQUIRED BRAIN INJURY 9



QoL. This result can be explained by the fact that a large part of
the sample was in a subacute or chronic phase of the disease, in
which (at least in Spain) the rehabilitation process is usually car-
ried out jointly for the different etiologies.

The number of rehabilitation activities in which individuals
with ABI participated significantly predicted family reported QoL
and some of its domains. Specifically, participation in a higher
number of activities may have been related to poor QoL because
it is related to greater support needs [70]. Future studies should
examine how temporal changes in participation in rehabilitation
activities impact QoL.

Finally, almost all the personal and social variables had signifi-
cant effects on self-, family-, and professional-reported QoL and
most domain scores. The effects of resilience, social support satis-
faction, and community integration are particularly noteworthy. In
this study, depressive symptoms were negatively associated with
QoL [24,28,29], whereas resilience exerted the opposite effect [45];
these findings are consistent with those of several previous stud-
ies. However, the effect of a lack of self-awareness on QoL could
not be clearly established. Although it was significantly related to
some domain scores that were computed using professional- and
family reported data, no significant effect appeared for self-
reported QoL. It appears that higher levels of anosognosia are
associated with lower QoL [42,47]. Although there are many cases
of overestimation in the self-awareness test, PCRS, which could
affect the results. Overestimation means that the person with ABI
believes that he/she is able to carry out fewer tasks than he/she
is capable of doing, according to the objective evaluator. Also, it
had been found a ceiling effect in this instrument [71]. With
regard to social variables, social support and satisfaction with
social support had a positive effect on QoL, and the latter was a
significant predictor more frequently than the former.
Accordingly, several authors have underscored the importance of
the subjective aspects of social participation (i.e., satisfaction)
[17,44]. Such a contention is contrary to Siebens et al.’s [16]
ascription of greater importance to the number of social activities
in which one participates and frequency of participation. Finally,
the positive influence of community integration, which is closely
related to participation in productive activities (e.g., return to
work and social participation), on QoL is noteworthy [37,38].

In summary, although many of the variables impacted QoL
outcomes, there were five that should be highlighted because of
their notable weight as QoL predictors for individuals with ABI. In
this sense, receiving attention in a day center, having a greater
degree of dependency, being less resilient, having worse commu-
nity integration, and being less satisfied with social support were
significant predictors of worse QoL. It is striking that in our study,
although depression has a significant negative effect on QoL, it is
not among the most important predictors, at least as regards
proxy respondents. This could be an indicator of the insufficient
capacity to detect depressive symptoms in professionals and fam-
ily members. All these aspects should be considered when provid-
ing support and services aimed at improving the lives of people
with ABI.

Total QoL and domain scores were higher when self-reported
data were analyzed as compared to professional- or family-
reported data. This finding concurs with those of other studies
that have assessed the QoL of individuals with ABI [20,22,23,72].
Family- reported QoL was higher only for three domains: interper-
sonal relationships, physical well-being, and rights. However, pro-
fessionals always obtained lower scores than the other two
groups. It appears that professionals used stricter criteria when
they assessed the QoL of individuals with ABI. One possible

explanation could be their in-depth knowledge of all the deficits
of the affected individuals. In a study conducted among individu-
als with intellectual disability, differences in professional-, family-,
and self-reported QoL (i.e., Schalock and Verdugo’s model) were
examined using the INICO-FEAPS (Comprehensive Quality of Life
Assessment of people with intellectual and developmental disabil-
ities). Accordingly, significant differences were found between the
three sets of scores; the highest scores appeared for self-reported
QoL, followed by family- and professional-reported QoL [73].
These findings are consistent with the differences analyzed in the
present study.

Analysis of the responses of the three groups of participants
revealed that there were significant differences between total QoL
and all domains except physical well-being [19] and social inclu-
sion. The differences found were also lower in other domains
(e.g., as self-determination), which may be attributable to the fact
that the items in this domain assess observable behaviors [22,23].
In contrast to other domains (e.g., personal development).
Informants’ reports on QoL of individuals with ABI may largely be
dependent on their verbal and behavioral responses. For items
regarding other domains, individuals with ABI may conceal the
challenges they experience from their informants. This would
explain the higher correlations between both proxy reports when
we compared the self-report evaluation with those by family
members and professionals. Thus, informants may overreport or
underreport the challenges faced by individuals with ABI, thereby
diminishing the validity of the findings. Moreover, better eco-
logical validity has been reported as a strength when using self-
report measures [74]. However, given the cognitive deficits and
anosognosia process [20] of individuals with ABI, it is important to
complement self-report measures with family- and professional-
reports (proxy measures).

This study had several strengths. First, the use of both self-
and proxy-report measures allowed us to examine the complex
trends that underlie the measurement of QoL. Second, we exam-
ined the relationships between a wide range of variables (i.e.,
sociodemographic, clinical, personal, and social variables) of QoL
using specific instruments [14,15,52] that have previously been
validated by individuals with ABI. Finally and most noteworthy,
we examined the rehabilitation activities undertaken by individu-
als with ABI. The findings can be used to identify targets for inter-
vention models and provide valuable help to professionals who
attend to them, thereby directly improving the QoL of affected
individuals.

However, this study had some limitations. First, since we used
a cross-sectional research design, the causal links between the
examined predictors and QoL could not be ascertained. Second,
since we used convenience and snowball sampling to recruit the
participant centers, the personal biases of professionals may affect
the process, although each center was instructed to select ran-
dom participants. This procedure limits the generalizability of the
findings to a larger population. Third, it would have been wise to
use an objective rapid test to determine participant’s functioning
and application of evaluation tests. Leaving this decision in the
hands of professionals introduces a good amount of subjectivity,
even though the research team strictly controlled it and the pro-
fessionals acted on clinical judgment based on their knowledge
of individuals with ABI and their clinical history. Finally, although
the assessment of participation in rehabilitation activities is an
important strength of this study, it is necessary to obtain more
information about this variable. It is difficult to compare the activ-
ities of different communities because of wide differences in the
type of care that individuals with ABI receive in various settings.
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Future research should aim to examine longitudinal changes in
QoL and establish causal connections between predictive factors
and QoL. It would also be extremely useful to further examine
participation in rehabilitation activities within this population,
translate the CAVIDACE scale into other languages, and validate it
in other cultures to further enhance its utility.
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